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Question 1:                       [15] 
1.1 Give a short answer to the following questions.  
Question Answer 
 
 
Give the domain of the function: 
 
𝒈(𝒓) =
𝟐
𝟑𝒓 − 𝟏
 
 
 
 
 
 
(1 mark) 
 
Give the domain of the function: 
 
𝒈(𝒙) = √𝟏𝟔 − 𝒙𝟒 
 
 
 
 
 
 
 
 
(2 marks) 
 
Indicate True or False: 
 
𝒅𝟐𝒚
𝒅𝒙𝟐
= (
𝒅𝒚
𝒅𝒙
)
𝟐
 
 
 
 
 
 
 
(1 mark) 
 
Find the 𝑥-intercept(s) for the graph: 
 
𝒚 = 𝟏 + 𝟐𝒄𝒐𝒔𝒙    ;  𝒙 ∈ [𝟎, 𝟐𝝅] 
 
 
 
 
 
 
 
 
 
 
(2 marks) 
 
Indicate True or False: 
 
If  𝑓 and  𝑔 are differentiable functions, then: 
𝒅
𝒅𝒙
[𝒇(𝒙). 𝒈(𝒙)] = 𝒇′(𝒙)𝒈′(𝒙) 
 
 
 
 
 
 
 
(1 mark) 
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1.2 The following questions are multiple choice questions.  There is only one correct 
answer from the choices given.  Select the correct option by marking the option with 
an X.  
1.2.1 If  𝐥𝐢𝐦𝒙→𝟑− 𝒇(𝒙) = 𝟒, 𝟓  , then if  𝐥𝐢𝐦𝒙→𝟑 𝒇(𝒙)  exists, to what value does it converge 
a) 6,5 
b) 4,5 
c) 1 
d) 2 
e) 6 
f) None of the above.  
(2) 
1.2.2 At what value(s) of 𝑥 is the function discontinuous? 
𝒇(𝒙) = {
𝟏 − 𝒙 𝒊𝒇 𝒙 < −𝟏
𝒙 𝒊𝒇 −𝟏 ≤ 𝒙 < 𝟏
(𝒙 − 𝟏)𝟐 𝒊𝒇 𝒙 ≥ 𝟏
 
a) Negative one and one 
b) Negative one 
c) Negative one, zero and one 
d) Zero and one 
e) One 
f) None of the above. 
(2) 
1.2.3 What value(s) of  𝑐  for 𝒇(𝒙) = (𝒙 − 𝟐)𝟑  is/are predicted by the Mean Value 
Theorem on the interval  [0,2] ? 
a) 2 +
2
√3
 
b) 2 +
2
√3
 𝑎𝑛𝑑 2 −
2
√3
 
c) 4 𝑎𝑛𝑑 2 +
2
√3
 𝑎𝑛𝑑 2 −
2
√3
 
d) 2 −
2
√3
 
e) None of the above. 
(4) 
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Question 2:                      [10] 
Given the function  𝑓, answer the questions below regarding the function:  
𝒇(𝒙) = {
𝒙𝟐 + 𝟏 𝒊𝒇 𝒙 < 𝟎
𝒙 𝒊𝒇 𝟎 ≤ 𝒙 < 𝟐
|𝒙 − 𝟐| 𝒊𝒇 𝒙 ≥ 𝟐
 
2.1 Draw the piece-wise defined function (indicate all key points on the graph):  
            (3) 
 
 
 
 
 
 
 
 
 
2.2 Evaluate each limit: 
            (4) 
 
a) lim𝑥→0+ 𝑓(𝑥) = 
 
 
 
b) lim𝑥→0− 𝑓(𝑥) = 
 
 
 
c) lim𝑥→2+ 𝑓(𝑥) = 
 
 
 
d) lim𝑥→2− 𝑓(𝑥) = 
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2.3 Calculate 𝑓(1): 
            (1) 
 
2.4 Is the function differentiable at  𝑥 = 2? Motivate your answer. 
            (2) 
 
 
 
Question 3:                         [9] 
Sketch the graph of a function that satisfies the given conditions (use the axes provided and 
show clear readings on the graph): 
a) 𝑓(0) = 0 
b) 𝑓′(−2) = 𝑓′(1) = 0 
c) lim𝑥→6− 𝑓(𝑥) = −∞ 
d) 𝑓′(𝑥) > 0 on (−2,1) 
e) 𝑓′(𝑥) < 0 on (−∞, −2) 𝑎𝑛𝑑 (1,6) 
f) 𝑓′′(𝑥) > 0 on (−∞, 0) 
g) 𝑓′′(𝑥) < 0 on (0,6) 
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Question 4:                       [11] 
Given 
𝒙 + 𝒙𝒚 − 𝟑𝒚 − 𝟐 = 𝟎 
4.1 Find  
𝑑𝑦
𝑑𝑥
 by implicit differentiation. 
            (4) 
 
 
 
 
 
 
 
 
 
4.2 Find  
𝑑𝑦
𝑑𝑥
 by rewriting  𝑦 explicitly as a function of  𝑥 and then using the Quotient 
Rule.           (4) 
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4.3 Hence, find the equation of the tangent line at the point  𝑥 = 4 .   
           (3) 
 
 
 
 
 
 
 
 
Question 5:                       [10] 
5.1 Find the first derivative of: 
𝑦 = 𝑥3𝑐𝑜𝑡𝑥 
            (3) 
 
 
 
 
 
 
5.2 Find 
𝑑𝑦
𝑑𝑥
 if 𝑦 = 𝑐𝑜𝑠(√𝑠𝑖𝑛𝑥) 
            (3) 
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5.3 Show that  
𝑑
𝑑𝑥
(𝑡𝑎𝑛𝑥) = 𝑠𝑒𝑐2𝑥 . 
            (4) 
 
 
 
 
 
 
 
 
Question 6:                       [17] 
Given: 
𝑓(𝑥) =
𝑥
√𝑥2 − 1
 
6.1 Check algebraically if the graph of  𝑓 is even, odd or neither. 
            (2) 
 
 
 
 
6.2 Identify possible vertical asymptotes for the graph of  𝑓. Show clear calculations to 
verify your result. 
            (4) 
 
 
 
9 
 
 
MAFT0B2/MA2BFET Examination: November 2015 
 
6.3 Identify possible horizontal asymptotes for the graph of  𝑓. Show clear calculations 
to verify your result. 
            (6) 
 
 
 
 
 
 
 
 
 
6.4 Interpret the second derivative to identify the intervals of concavity and possible 
inflection points for the graph, given that: 
𝑓′′(𝑥) =
3𝑥
(𝑥2 − 1)
5
2⁄
 
(Hint: set up a table)          (5) 
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Question 7:           [7] 
A poster is to have an area of 900 𝑐𝑚2, with 3-cm margins at the bottom and sides and only 
a 5-cm margin at the top. What dimensions will give the largest printed area? (Hint: draw a 
diagram) 
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Question 8:           [7] 
8.1 Show that: 
𝑐𝑜𝑠(sin−1 𝑥) = √1 − 𝑥2 
            (3) 
 
 
 
 
 
 
 
8.2 Find a formula for the inverse function of  𝒇(𝒙) = 𝟐𝒙𝟑 + 𝟑 . Draw a rough graph to 
represent the function and its inverse on the same system.  Indicate key points on 
the graph. 
            (4) 
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Question 9:           [7] 
9.1 State L’ Hospital’s Rule if both 𝑓 and 𝑔 are differentiable functions. 
            (3) 
 
 
 
 
 
 
 
 
9.2 Hence, use L’ Hospital’s Rule to find the limit: 
lim
𝑥→0
𝑠𝑖𝑛4𝑥
𝑡𝑎𝑛5𝑥
 
            (4) 
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Question 10:           [7] 
If  𝑓′′′(𝑥) = 𝑐𝑜𝑠𝑥  , find  𝒇  given that  𝑓(0) = 1  and  𝑓′(0) = 2 and  𝑓′′(0) = 3 . 
